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1 

i n$g i ] p t i s¥#f*« t n sum 
mb-mmztitzpinnm<D¥mftm*Gi. im 
tmtmtftmm&i' v a y^^iytm^m^za 

IS i I>^#«rt^JjMg B B B ^ 'J 3 >*)IMWWk ** 
Llt^Jl 2 ] fit: i M^gjfciI»M$^ir B :> U 3 >j&»& 

*i> i k zmb-t&imrn 1 fcia»^*e«**? . 

b , i S^ftJfOlSJfcT^;^ r *Ji £3T*-*£ 

[«#*5] mfEiS^SttJitfxic-SiGea^ 
fc9. f£iS¥gfc«rt^Ge*#m«IIJia^l>K 
ftv^»«fc»^t *> Z b m®b?Z>Wl$.TM 1 CEtO 

im$m ] mmm&is u a ^«* { ^ c-siGe 
5 icffvmt * tctiiD-r i. z b itmb ? tmm ncia 

[ 7 ] mtlffl&& isV^yMtfuc-S i C*» 

t«v tas^r s z b t -r a iR$g 1 tcaa 
k ?i n$g 1 tcE**«iaB«fl*p. 

[»«3H9 3 will i a^N»*)f*»7 -y *t 0 . 1 a t 
o m%*> A> 4 0 a t o m%-^W I X V CI k £1$®. k 

[ft&g 10] me i m*mtm<ntoto0m0>mm 
mmmzuftT^fcix^&zb &s&b°timt 

mm in Buiei m*mmmm.mmz% 
->x»hzk*mtt-rimwi 1 izmm^m.mm 

[ff*^ 12] P k i s^mww tnl^ 
mmbfimmztitzp \ ntffi&mttmtni. i 
mmmmmi&&i'V 3 y^^immm^ 
^mmiza^x. 

m&mm&i' v 3 ymnmmomz s am^aao 

tfj«2:iS9)g-r;k$r!mSk-ri,5tem^i 1 <7)S3i^ 

a. 

[000 1 ] 
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[0002] 

10 fc. #fe H B B v'j3>T'{i^^^2 0%^@i. 

K-afcTHflfc &6 v 'J 3 >">xA-co^ 
(2, ICfflOvl)3y>x^-^a9* 5 fflv>^tiT#^: 

^kLT, ^ B 3 B «^'J3^l:fflv^ l :±limfl!lA^§ii 
'J ay. »iv^i«ttft^'J ay«7)«W*«£k LTli. 

!> R VD&^V-l ^ST^X^C V D 

m^tixztz. s»«ttti«ffitt,3ecvDffi, e 

CRCVS, **JI^*4TT'c7)S icoX^^fe^k' 
*«ft&. -«J:3>5r**'ft:^ B B ff ®>''J3y, Stte B a H x'j 

3 ycormmxh o k lt ^sout-^xvc v 

DftT**S. CLCO^rST'fi, y7^SiH ( , yi/?y 
30 1 3. 5 6MHz<0*Hjfre7 , ?X'7*»£S-ti\ 

X7<> (PHs) , x-lf^V (BzHe) . BFa^rk'O 

[ 0 0 0 3 ] t C TK^-fb^fsK^ U 3 y-Cfi. * 

ft^W£<n±W$MT>M ZZMffctZ Z bWX'Ztc 

40 KZWtfhbm®mtm<%^XLZr> . £*9Ht 
-tSfc. 4^$ft7t^^';r^S^^k=5r5v-'J 
3y^y^'jy^>K^tiJpLTLita. *ofc«>. 

Lit 0. ;«J:-34rir*^T, «»*^'J3^*jS** 
BWWIfcffi^J:'3i:<OK»**5r$ftT^4. 
C0004] 

50 ay*»«ft*«*JEffl-r*fe»(ctt, 



WEST 



3 

itv* < . mm.<n^ y 3 y <7)*<o-$imi' B mmtiL 
+&m&m mmt-tmm^v 3 y^mmh 

mizKibGmmztixv&w. mattx-axm 

&\\ ifc, A'y 77A% B B -/ <J 3 ygjg LA^ 

W£(4\ X < X«9N e u c h a t e 1 T 
14. VHFr9XvCVDffiT38*Hl*S4. 6%£T' 
rtLt3-&4£fctcj«?&Ufc. L*»U HBJKSmffi40. 
3 9 Vgjg L*># fcfiT V vfr K *JMI^ 'J 3 yij -> < 
b p 1«SMK\ P / i #ffiJl<D3£Afc4 -^TUgjStisi 
mEliO. 6 0-0. 7 8VSK*Trt±Lfct<»5f)ft 

WSfts/'jayni, . 1 

e VSftT* 0 . 7W7rXy'J 3 y<T)rty F<¥* -y 

•fe/UD#FA£fcl4$ F/WBO-fe^i: LT/ic-S i (4 
J«ft3*VO^u /ic-Sill Soffit # H B B «ffl<7)?l 

*>>9>i3(Seft^t, ^ 'J 7£0^fi : tt?:SK LTlr> 

mmmimLtctft*. mit*'bz<Lx. >m 

[0005] 

Jttf)¥**lfc* U i imWMii^lMitSA^ U 3 y 
*»4>fc*#iB«a#PfcfevvC. ttiS¥ttfldin«># 
#*Sll^ i ;3yo^L*i**^**i:^\ JMBXto 

iz^tLx^&zbzmtt&ftmmmTimi- 

[00 0 6] *«>HK #*8fli/>j3yil,Ttt, 

l4C*£iri/0>*£i:jMff*U>. ft*«(C!4, Ate 
-SiC. uc-SiGei)m*L<m*t>tl&. 
[0007] ifc. 3HWW4. pSmSft/li 

Wfr*U i SPNMMW1N'*IMI£' U 3 ya»6$:S36 
S8«A«T0WS*«6fc:4J v , KSMiil^ U3> 

[0008] 
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«o8*W4#*fc** < m&m.x-b o , a*ct 7* 
ttfttJt* * t «4 1. Mzm%x-h h . 

[ 0 0 0 9 3 OT. «Xffl(cff«HmHKMfrRm- 
5. 

[0010] (5tee«^*^«)S) a U4. *«bhw 

^fcRStilStcOt^^VV HHCfcViT, 1 0 8J4S 
20 «. 10 7t4SS«, 106{4j8BJ#®1, 10 5J4 
nWPmm. 10 4{4iM^fr«, 1 0 3{4pM^ 

mwm. io2ffifWit**. 1 oi«4fg£ tfc* 

SS£KOai^m«®-CJ).g.. S^>K, 01(4fflSl 
0 8i;3!{I!l*^*5rAlt-t.?.ffi^T'*)-S»* { . £Kffl^^> 
3K$:AI«-|»fflfi£o^«^*i 1 T'<4. fflR*»v^TH 

1 1 imnmmz&mimMztiiz 1 1 * 4 . 

[0011] WT, *JMH<?»BB«*3m)#JiKo^ 

r »w* «k» l < mtti . 

[0012] (vsttaMK) *9M(cjav^h.««itt 

30 £$10 814. fcfcxtf, NiCr, XfVW, A 
1, Cr, Mo, Au, Nb, Ta, V. Ti, Pt, 

m^±izmmmm&%t'<7)&frt>, ast4io 
umvi±j&mx'b&. mn&mmmmt ixu, 

^fc^WHRWSHBSrJilI-t*. fl^JSWfiS, « 

[0013] (8®«flSJi) *^Bj(cfflv^ixl.KSS 
SI 0 7{43tX«^r6]{w*f L^^fl£0K®lciE$^4 
«ST'*>4. «S«ffi(0Wr4t LT«i. 4, ffi, M. 7 

fXT-y. Ws* aj^vh^ ?y?>i^ -^7*, x> 

rj-^A^<7)^H^7t{4Xf>'l^X^co^*>'^ff feix 



5 

[00 143 (SHOTl ) 1 0 6*4. ±t 

BTOJ: ^ SffiUffifl 1 0 7 t^swiofg 

(Jsc) 4 i t . & 

XBBV&£*fe 4 XittJI^ff 

^iBSr^T-iStt^^UfflUffifl 1 0 7 fcj&m i 
i'3-h£Bfii:'t4.ri:'C*4. 

[0015] mmmmn i o 6*i^^<o®RirtB3r 

mtfrnXZixl .IFiUli, 6 5 0 nmtLLOjfja 
8 0%JJlt. J:")»4L<lis 8 5%£Lt, ft* 

tcii 9 o %ja±T* & i t #a* t V 

[0016] (¥*ffcl) #&BJ!£ffl^ix4¥?Ift« 
VttntLXli. Si, C, GetfcOI Vll7C*fcJHv* 
fci£>, &4W4S i Ge, S i C, Si S nlf*D I V 

[ 0 0 1 7 ] 4£, JaiWWMffto+'C. *%bjco 

(4. a-S i : H (^M^fCx'Jny^B&E) . a 
-Si : F, a-Si : H : F, a-SiGe:H, a 
-SiGe : F, a-SiGe:H:F, a-SiC: 
H, a-SiC: F. a-SiC:H: Ff^IVM 

[ooi8]*fc. tmfmitwtttmAxmsmm 
[oo 1 9] ^mwwtt, mwmmz^x. 

ft, <J«fir<ii-tttf>P i ng^MtJ. -euT. 

[00 20] 4fc, i|mWMi^»jfcJSrffii: LTtt, 
?ni&T5XvC VDj£, RFT^XvCVDa, #C 
VD£, MOCVDa^fc'cO#8CVDft 
fcJ^T. &4WiEB3fcf. MBE, 4 tfyTU— r 
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mmmztmzviryxvcvDmmAsX' 

[002 1 ] XffflXli. i S¥«fM t IXis U 3 

-tjjiXfmttt&tfm^^ti&zttf^, *m 
io $m.co-m im2ic7P^-. 2oit*f~7-f^aa«i 

*^JS3S2. 45GHz, A-7-20WH2000 

ffi$dBrt*S>4 2. 4 5GHz<0H*\ 50MHzH 
1. 5GHzi,»ICW^. 20 1<7)7^?nt 

«st'%^ Lfcv-r ? o»[{i. 202 t^rwa^sra 

&T 2 0 9 fcjS*EJESfc*ASii4 . J?m#*T*4 
S i H4(42 0 5t^-f7-f y*»^A$it4. Ge 
H 4 , CH4. H 2 &iWX£, 2 0 6CSf^X7-f 

>*»*>*A$<x4. y-i V20 5*$j:tf206 

20 36»4>RJ^2 0 9ti»AS*L4. RJG82 0 9<0«f t 
te, S i H4$r5 s c cmW2 0 0 s c cm, GeHi 
jSsccmKSOOsccm, CH4$:5sccm 
KlOOOsccm, H2^rl 00s ccmH3 0 
00sccm^f<OSE*t^EA$fl4. 2 0 3*^A»f 
tfcv^ ^ djSIc J: ->T . SJEM 2 0 9 I*l<7)^x{ir7 
XVRJBfcfcO. 2 0 4tC^-TS1g±fc. ^'jny. S 
iGe, Si C^)«liM«36Wja-C*4. ^f»^*' 
^li2 0 7t*tifflt»!Ky7 , fcJ:->T«MlS#i, S^E 
M2 0 9|*|«7)ffi^{4. 10mTorrH5 00mTo 
30 rrCftm, 

[0022] ( mmm > *jwte«T . 1 o 
2 j4*s-aaM-4 , KXMmwnmx'h ittuz.* 
<nm.iwm.?z*<iz^xKmmt ixmm 

mmzt5^xn\>w&&*3rti>z.bb. 

Ztttm^ZtlZ. ff4L<(4, 550nmtt5»t4a 

8 o &ja±. i o #4 1 < a. 8 5 %ja±-c* 

4ii:!Wa4Lv\ 4fc. »tii*{4»4 L<(4. 5X1 
0-3Qcmi3lT, iO»4L<{4. lxlO-'QcmUl 
40 TT-&4C1 i#M4U\ *OWRtLTtt, In 
2O3, SnOi, I TO ( I rn03 + Sn02) , Zn 
O, CdO, Cd2Sn04. TiCh, Ta20s. Bi2 
O3, M0O3, NaxW08»tf)**ttlMlS»»4V^tti 

[0023] 3W*fc3M:3-£45E* ( H-av h ) b 

ixi±. mnmwnmio2tfznoco®&t l zit. a 

1 , In, Ga, S i . F^*\ 4fcl mOsCDM 
50 ££tt N Sn. F. Te, Ti. Sb. Pb^*>\ 4fc 
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Sn0 2 £7)^t(i s F, Sb. P. As, I ru T 

ue.w.cijr, i mtfwmizm^htih. 

[ 0 0 2 4 ] *fc . »mS 1 0 2«»«*ffii: LT 

fi$k . ^SK<0 J: d &J£A>- H=¥> •/ 7lSig£$jfc 
•t&£k* { , SJBfc»4 ££*«■?* 4. Witf. 

n / i ifciip/ i mmm 

fc*+3#4£fcfc:J:9. #ffiT<OtStSWXhVXS:a 
«U #fflJE:fcfc J: 4^£^4£fc *«>]«£ 
[00 2 6] ^5X^~«*«<0d«flrv^fawii, Mi 

&mSM&Z>bZ<i-lZl:lziL«)Bl&-fZ>ZttfZ' 
£ , Ceo i 3 fcfrffifc J: OmPMMUUmHfst JBtt 
•f 4 £ k *»f * £ . 9 ?x * . 
tt+*>*4 Ktafc*#h5-yT3:h.4£i:$rirfc:j: ■)# 

L . WW* KfittBtcX fflnrt-4 £ k fc 

ioTfc. £OJ:Sfc?9**Hfclc*<0^ir\#J^ 
H 1^tt£^£-f4£k* i T-£4. ifc, *»T9XV 

7p$m* F-7*L . * h 7-? +<7)x^;^-(7)4jt^ 

£ k i>-nim?bl . S^SHx y r? >**>a«*/*SiMfc 
*<0«SliBffflTEM. xttH*f, y-vymLmfeTft 

*»iwxyry>hu- (y-rwtMoss-Es 
4G) t-cjfiHLi36 t fe«SLfc. jwa^jbiyrv 
* h v-\tmwa%r¥-M&m\<\ %Mm&2 5 0 n m*> 

4>8 5 OnmlSLfc. Aftfft£lti7 5flTCtofc. 
£ 3 LTt§£>il*: taniJtcos h<T)X^9 VMtt 

^fclSfl^y ay • WI/fca*JE*f*£J*fc:Wt 
I.BRUGGEMANWM (D. A. G. BRUGG 
EMAN, Ann. Phys. (Le ipzig) 2 
4, 636 (1935) ) CfotrWr^- x'J 

[0027] SmS^ttS < p£¥WKJf*4V*lin 
k. H-ty^LT^V^ttSfti/yayJi 
omzTW? r XJ1 £3tf 4 z k ft IMS* 

iM?tm*izb£t <o±m%.<r>&^®.mmzbtz 
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[0028] fiteft^y nyJBfc// c -S i Ge» 
KS i G e IrtmG e Miflffimmm*. 4 fcftw£* 

IZ£ <0 . SS i Gel±Wgj£-f I>¥^ttflkc7)#ffifc 

fc(t4*-v y 7<^»**m±$ £ k #t-§ 4 . 

[0029] ftttAS'ynS'JIfcjfc-S i GefcfflV> 
ttiJirtS £ k Sr^k -Tl.7tfi«^*i 1 $rfflv >4 £ k 

t«t 0 . 't/i^mrra** y 7<o?it&££ 

10 ££**?& 4. fcti, Ge»Oti«$riii:iig-ri,£k 
lz£ 9 . mScO^Oftera*? £t»4£ fctfT* 

4. 

[0030] fiHgftyyayJBlCjuc-S i CfcflJUK 
S i Clf*]C0C«^it«ffiW*>'Jii4^V^^ttUp 
t4 £ k £1*ak1-4#iB«fl*f <y ^S-fe/P^ 

t,zWktZZktfX'%&. 

[0031] pm^mwmh^m. ni!^»fWB<ob* 
-r*^bt«£k ^#ffik-r43ts«^*^^« 
20 tS£kfcJ:yiiioaE?^r(6iK*fLTJfA'yro#w*5 

il«Srv>3l6aWj*F ^JgjS-fS £ k ^T'^ § . 
[0032] 'J 3 yJi<?D«BIO|Rt , M^^X 

BSfiOliM^^Oii-r^ k $r#®tk-r-S.3teem^l*^2r 

z±mz$i-fizktfX'£K. 

[0033] fflS&i'Vaymzyvmzo. lato 

m%frt>4 0a.tom%miirtZ>ZkZ'mkkt?>fflC. 

mm^m^tin. xtfmizK^mmvm. 
mx'i>imm&ktzzktfx'%. *^vrtmmth 
30 zk%<mti. m&o&^mizmm&zktfx'* 

[0034] fifcSft^ y 3 v*<op«jaoisA«i;i6Mfc6« 

*FKJ: 9 . »»a* J ft< . p/ i 
hZktfX'Ztz. ZK\t. nMtmftMOftmX'itfm 
SOftV^ (10 0) Bi6i* t «t"C;»'C* 0 , &8,ffifiJz% < 
%&<MZttlX. p/imX'li (111) Hfitr* 

[0035] y 3 y«£7)^coteft^ie^lt* 5 
40 mmziiftx'^tix^&zkzimktzffimj) 

m?X'li. &m.<7)1% 0 (7)***** 5 a t o m%ULtt= 
«r0, ^ya>5l*^¥fc«WILTV^fcfttS[#'C<^ 

[ 0 0 3 6 ] $ 4,(1, -fe;K7) n£flttJ:(Cl9ttiftJI&# 

^BS-rs £ k fc J: 0 . nS¥»f*S/«iteft i S^Uft 

[0037] 

[UMPJ] <H»J1> 5cmX5cmX0. 8inm<0 

50 s\js3 0 4Z3dmkLxmmLt:*mnz&i<m 



wmi^t. immzm^ti s u s 3 0 a 
m&wm ( 5 v o 1 %> x-nw zow^ymz'ft 

o 7t i> COXh 5 . 3&fW<?> s u s 3 0 4 wFrmcrmwte 
wsi oooA^rjPS-^AifcJtsmu:. tt«a§ 

2 0A/sfcU:. 

[00383 «ffi«figW±(^)3gH^E«l(i. HHKBtt* 

y-y 1- k-tfiDc^'Ci. ? u >?mizz. o«rl 
[0039] massm mmmk. nmmmmm-y 

X-7C VDfetJ: 0 na^*JB*»«LJt. £*>fc 
£s iSJg*«7j2 00W. 02TorrtL. HC^tf 
XiU, SiH(S-200sccm, Si2He£30 
seem. H2T*20p pmt#f?L^PH3^'X2:0. 
5 s c c mfflV>fc, 

«tWi<0»«fctt. RF7-7XvCVDgB£fflWt\ 
Jf^tfXfcLTS iH4$rffi*l OOsccm, CH4$r 
SllOOOsccm, H2£»E42000s c cmfl 
V*. *&&£3 0 0*C, KJSSEHOOmT 
orr, rfA'7-lOkWiU;. ftS?#«i, SiF 
4SrH3«DSC-l, SC-2. SC-3, SC-4. * 
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* S C - 5 liZ L&bt£ 0 ^W7o 7tA frTRi&mzm 
A Us. 

[004 1] S i F4«8Hb5*ltttfl!-?T, 

«*fWti«*LT^-fe. Hit*. S i H 4 ^S**>*0 
cO&HZii 1 0%r* 0 . 8 0 0 s c c mOB5fctt6 0% 

x-b->iz.. 

[0042] i 3¥*ttl#j£gt s JMfifcr ?Xvc V 

oaaaaafti 3. 56mhz*-jbv\ m^so 
io ow, ffls«a«2 o ox:t Ltz. ttz. nmtfztL 

X, SiH4S:20sccm s H2T6 0 p p mt^?L 
tzBFsZO. 5sccrnfflt\ E7j 1 . 5TorrT 

pw.¥m#mmfcLt:. 

[0043] * com. mm&j^coM^mmzx o i 

TOKfcffS6 50Aj&j£U »3«ffifc Us. i<Ofc 
JtSSSfltiKSH^fc U ff*3raTorr, 

as2oo-ctuc„ mmvso±izmnm 

bLX. EBItfttioT. Ti£3 0 0AitHUc 
Cu*400 0AJt*U:. JJLbOi dfcl/Cfls 
20 RU;*»«l!!* (SC-1 ) - (SC-5) bti. 

[0044] ztit><?>±®,mmiz-o^x . ytxsmi* 

fc«G£U:. Mfete. h^AM 1.5, #3fe£l 
0 0 mW/c m2<75ft£883fCS S V-y-^i a U- 

SrS 1 (c^-f . 
[00453 
[«1] 







m 






SC-1 


7.17 


0.45 


24.5 


0.65 


SC-2 


7.68 


0.48 


24.6 


0.65 


SC-3 


7.80 


0.48 


25.0 


0.65 


SC-4 


6.80 


0.45 


24.0 


0.63 


SC-5 


6.30 


0.90 


10.0 


0.70 



[ 0 0 4 6 ] *tf>*8R, SiF4*£p/i*ffi"Cffi< 
U n/i%mX'&<Lfi: (SC-3) #iofci*H£ 

w^ztimbfrttoiz. mz, siF4*a«&- 40 
•cas (sc-4) . (sc-5) imwssmimwg 

[00473 <gjift 2 > msAs*- d 3 >mMcom 

i^Uayflfc{iv>f ?oj£:r7XvcvDffi£fflv\ v 

-Y^DjSyN'V-2 0 0W. E7j2 6mTorr, 
S3 0 0'C. S i H4«*50sc cmiLfc. * 



flCH/rxt LTGeH4«>JBV\ ^coa«Sr« 
2<7)SC-6, sc-7(c*tJ:^t£Sefl:S-W:. *o 
pffi^ftiB. SOTfiB, *««®$r^»Jlfc|SI 

(SC-6) . (SC-7) btl. 

1 0 0 4 8 3 * fc , #«^(c«iit£ttlSA^ f 3 y*+ 

[00493 
[*23 
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1 1 

$2 GeH.iftj 



1 2 





0-10 # 


10~20# 


20-30 # 


SC-ecDGeH^g [seem] 


20 (10) 


30 (20) 


40 (30) 


SC-70GeH4S [seem] 


40 (30) 


60 (40) 


80 (55) 


SC-8<DGeH,S [seem] 


100 (65) 


100 (65) 


100 (65) 



COO 50] <Jt«S0!ll>IWSft^'j3>'JI<OGeH4 

(SC-8) £fPSLfc. i«0t#«^fHi*2«SC 
-8(^-fil0T'J)2.„ 

[0051] mmm 2 t jtw i x-nm Lfcissfcov » * 

S3 gl&Kifta&ftjOT 



10 [0052] 
[313] 





mm 
imua 


wo 


m 






SC-6 


i.i 


7.80 


0.42 


32.0 
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